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(54) mwmwM 

(57) [g^^j] 

[sua] MMi^ai^etc^L. /h®*^o 




o:&rii] (c*f LTSfr;&-c» o T ^^<ora RS (t 8tn 

[0 0 0 1] 
10 0 0 21 



[0 0 0 3] #MB85 7-2 1 1 6 3 

m^htiitzh'-Atlt^^^^^i^U RMift^^ytLtz:^ 

i^{zx^x^y<Dim^^tiii-^tit^^nAtimm*^ 

f^^$^^TV^•5. -^tz. #MBS6 3-167534 

mat. m-o^^^mti(Dmm\cm^<ostm'f-i: 
m^. ^^^m-bmztiti:wm^kt^>- h (^^n 

S*^fe^t/T^ttESril?^-r.53feJi.T%A;'3l3EB*sE«c$ttT 
[0 0 04] iltMBS 63-187329 -f-^^tCIl, ^ 

1- S3tJirT^A;^llg/JSE«$tvcv^5, ii^m¥ 

2- 1 5 5 0 2 4^<ii«Kct4. U— tf^tSrlilte? 7-T- 

xs:^^niti^-^t/ti:^^m^xiiktiiu ^:<d^^i±}l 

Tci^^ A;'3iig;4S|5® $ ti.-C I. ^ 5. 

[0 0 0 5] 

mmicx^xmMiiLm.^^m-rih(DX'\t. Bmxtim 
izm^mj:^^ y^mm^^-r^±i^mm^:^ htm 

tztbrn'^mmj^i^h-otzo tf-A^tS:;«.dfri^ 

mmmm<s ■^it^m.±i^(D/mi\:i!)mmx'h^o t 

mt^-t^t\zi:^X'^fm\zm\'fz'SLm.i:^yr^-t^h<r> 
xh'o. i>i>m^^f\^tz^m^x<Dm^^m^-i'i>h<r> 

[0 0 0 6] z.(owm. iix±.(Di.otm^njM.\.xti 

m.^^'^\z^'^xm^^-r^MM^\m.m\zii^^x. 2 

m^i6\^xumrr^zt\z^^x. :^^^'ymm^ntL 

[0 0 0 7] 
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[0 0 0 8] -^fc. mmfkmfktti^wcit. si^-^mmm 

[00 0 91 ffi«A;^1B*Si:'i5¥ffi^^co 

[GO 101 :ico38e^fi, fitiiE#ijiEw?S5t^a 

[0 0 11] ^3T% {<Lm.t^^^mt. ii^ffiisAtp 
mvi^Lx\^^zttmtL<. \^^i^^i^ytmm 

A W3t ^Slt -r ^tziblzm^l^HifhixX\^^i>^ti!>m 

[0 0 12] ^)t^Sl4a><r<DLEDiSrfflV^5r t*5T 
L < . mz^^t/t (&« 9 0 0 n mSS) 

[0 0 13] mtlt^&<v^<D:fj\^\zMLxm:^x 



k^xm^<o^mfnmtifz&.miz^nhivi>yt^v^i^ 

S\s.fi:fj\^\zmm^ritz^i!>^mmxtimmmtw'nfj:m 
^mzM^^ti^c 

[0 0 14] b 

-C, 3t^u>X^fflt,N^,ii^n, ffi^A;^ffii:¥^T''^* 

[0 0 15] ^«1^W^Sirffl^^p)^^5§:^t^i^l4, - 
i&(Dy±hf^y(t-h't l^«(0fl|ag$rJ^O PSD (Posi 
tion Sensitive Light Detector) ^fflV'' 5 w t^^tT't^ 

mmAt;m^mt¥nu:)ji^\zm^^'B^(oi^7cPs 
^^&mizx<>x^fj:i)mn.m^%:^^-r^m^x'h 

5, PSD±©S)t^ltt. :ftS«ltti*©lrAJHLT< 

itJ^. , rpsD±(^g3t<iej Rx^ 

«, psDizi.oxm.mmi^iM>m%ii-^<Dm*^b. 

[0 0 16] 'O'tCioTSIt^ttyiDtll, 
PsmSt^tLfeJtfTJA^Ki: 1^ i:.)tgSSrjS»(;:ao-CMo-C 

§:Jt3ttt*sift)Pjt>ffi^A;'j®J|E<DB&ip*$riS]< i 5 

?rM^A;^«l«<lc*ttTEfgtTtJ;v\ roi^fc. 

'b'^i<. M^A;^^Wr*fL-Cgag$ti50-C. fKWi 

[0 0 17] 3l)t • ^cDPSDtcj; 
o -CigltH $ nsS:^^^?: h t lz^>(DiiLmi:^^X^ 
^ioizi-i,tzmz^ 2M£i±i£J«g-C*>5o fcfc't. 2 

ttSS^, ffi«A;ti®«c<^^'il^ *-f>^T. ^ 

< i^*ri^](c:#^E t/£v^ J; 5 fc, mi&<r>mmfztmtixm 
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ta^asr^ix^tv. mAm(Dm'0'kb 2^<D'^\cmmi- 

li, MPUi:'P'btLtz. V>t5»^5-v^:J' n=i vfji- 
[0 0 18] 

[0 0 19] El lie, r<^^p^roas^t^imigero-|lig 

mmAtimi(Dmmti2-2(D'^ (ki. k2) ic, i§ 

[0 0 2 0] rott. l6)t^tb^B2, 311. 3g)t^ 

co{4effi«<^38Lm-r5o ^it^iimn2, sis. 

*>Pi:«fi£i&4$ot>(^^fflV\ i^)t$l52-l. 3-1 

t. ^%n&^m^2-2, 3-2 t*»e>flij5g$ti5, 

'bffi^A;^E(DSJp,^4(D:&(S]$rfRl< i ffi^A;^ 
[0 0 2 1] miirioV^T. &m.Xt)'^i(D^\i 1 

m^Af^'i^&m^&\, m.mxijm<D^k2t^mM. 

4 t ^M-Si8l5^ a 2 «D:^rSl?r|g*«iai?E 2 , 3 ^^x^ 

2>1. m.^Xt>'& 1(0-^^:4 5" \Z2m^-f^:)j\^b-f 
So M^A;'3ffil<D^k 2SriK>^ (0, 0) t 
U M^A*ffil±<^^4tt^:^t:l^[Bl^^Ytll^. ifi^^[6]SrX 

-r 5 X - Yj^S3^-esio-r i «D t -f-?., 

[0 0 2 2] E12(C, ^)t^^tUSB2, 3CD-||JS^JCD 

gP2-l, 3-lH, (LED) eirJt^l^vX? 
i:*^t.^fi)t$tL5„ Jfe^w>X7ll. tfe(7)-;^iS](7?f&^ 

2-2, 3-2(4. PSD8 ti/y >'K!;;)t7yUU:^X9 

[0 0 2 3] LED6*»e>^-frf>tx,feJt(l. -tODt^fllC 
iaB$tx53t^i-vX7lcio-c. M«A;^BitW 



i^l-. jS^A:/3ffii tSiE?ic*fS]03t?r)t^u>'X7 
{cJ;oTM;^A;^ffil t¥tTlc/i5i5li«3tt. $5) 
J®^A;^ffi 1 1 Wi^t£mB^<r> if- a tV^s J; 5 ir 
1-5o ^<oj;5lw, ffiJ^#twt'-A(c*3t-tn(i:. 

«llilC0ft«t±(7)|S]±;(55|lltL5, LED6i:LT 
(1. ^«3till^S^^5t■r5tw-efci^^;45. (iSS 

8 9 0nm) ^5l3fef 5 L 2 6 5 6 ()Rt£i* h-^' ;^th 

14. M^A:t)ffil i:Sil:/j:*rp)<D:g$>45i Omm, MI^A 

S, 3t^^^^X©l^ta:B(CLED6<D|§3t.^ 
[0 0 2 4] S)fe^S^mife2-2, 3-2^^fll^1-5 

-yy >Ky */n^vx9»4. i§i2ioT%-rj;5i-. ^vs 

i5l-ffiB^?*X?). ^LT*)tUfcX/J<2/ h)tl4P SD 
8(rS5t$n5, PSD8(4. EKC/T^-fJ: p (c. jffi^A 

timi ii^nfii3\p\\zm^^mmt u. S3tffi(4Ait3fe 

^^l;Stft^(-3?^i-5 fc*(0 p N^-a-ffii: /j: oT^^ 5o 
[0025] *fcPSD8 (4. g:^ffi<^Mffil-l4. 

di, 1 2) ?:A/D^g|L. •v^^n3i/f^-^(C 

i4^i$-rs„ 

[0 0 2 6] PSD8ttTI4. M^A;^E 1 tW-Vffi: 
*[p]roS3fefficOS$;0U 3nim. ai^A;/3ffi 1 tSiEJi^- 
h::i:57;^ttiliC0S 3 2 7 0 ^1 1 ^^T'^ 5„ 

[0 0 2 7] I214(C. y ^/'H^vXg t P SD 
8CD:iri*:6«3^<Cgafit!SJIr^-to r^-C. v'U ^-'I'U' 
>X9I4. ffi;^A:^ffilSU!PSD80S3tffit#tf/<e 
*-|p]<0:g^??r 1 Omm, Jffi^A;^B 1 t «iiL/,C*-fRl<DS$ 
Sri OmmSSi: Lfc'{>(75SrfflV\ ->UvKy*^n^>X 

9 W^t^6f)^'iL>^fl[E t P S D 8 OgJtffii: OgggiAJ 6 . 

;45ii:g^PSD8<D§:5tffi--A;'3L?'^^^i5^c. v^U^-K 
y ^/n/^-xg^j^iaic^feAB s#?<^*fiisfT-{'^ofc-^ 

1 osrsafi-rs, 

[0 0 2 8] v^y y Ky */l'U>-X90M;^.!§ 

«l(4. -<:^5*»e>roSlt)t<7)Alt:ftgoSv^{-il9 1^:^ 
Xt PSDtroggm;i5^<t:-r5Jt*!). -(^u>X9(7)4' 
i: P S D 8 W§:3feffi i: cogggf roa;>^1im a x t S/jNjit 
mi nt(r>WiXhf\,\ti.\'\ fzt^lt. ^40)^-^11:^ 
max = 9. 2m, min6. 5mt^J:i>(DX, Mj^^ 
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v\ ioo:)m.mAtimnz.^n^i 

:i^(p]i^ft$l4, PSD8CDS3tffi©*cF (=13mm) i 
5 inmSS <t I' ^ 

[0 0 2 9] m2\C7jil,rzmM^V\-i. ^>5i)^hC0R 
X9 4rfflv^5«^Sr*t:t*5, mtcKS$ix2.i<^T 

{dfl. ^l^bt^h<r>EKi%<r>oh. SiS?L 1 2 Sriiii b 

[0 0 3 0] [2151c:, T/<-^^-t PSD8roJ:^^e<J 

)tffi<7)ft$5r 1 3iiimi: Lfci&-g-, P S D 8 <75g)tffi^»fj 
^roJi^'5^(7>Sgfi6. 5mifz.\iUfl1t&.m^. PSD8ro 

^$14. 5A^e)<7?Slt3t;j5psD8(Og:3tB(cii:S 
AStU^iV^i 51-^ PSD8<DS>tffiJ:i3 'b:*:tv^:l^: 

755^* H/\ TttxJS, PSD<7)^^ffi<7?:fet$ 1 3iiim 

ffil i:¥^TJi*•Ip]-CttPSD8ro§:3feffi(OS^ (l 3m 
m) i9te<, ffi«A;^;Ei tSK^e^^ffijTHPSD 
(OSifeffi<^ft$ (Imm) J:f9t>ft<i-5„ El 
5lr^-fi5l::. 2imnX 2niiD(75:>c#$i:1- 5r 

[0 0 3 1] /£±5. 13 2, E13IC[4. ^5fet^aiil«<7)«l 

^^X7, PSD8. -yy >Ky *-'n^:^X93i»iT/^— 
. ^-^-1 1) fi, S{ll2Un:gaSBa^^Sr{So-C-o(73g{*: 
(r-<!f:^SLTt fLfzX.. ^3tlS5 (LED 6, 3t 
^uyX7) tS3t:ft^<^m$|5 (PSD 8, ;/y>Ky 
;!(7/UU>-X9Xtt7'^^-^-Y-l 1) i:l4, SVMC^ 

•CEfi^*, $6)ICLED6>i>bfijyt#^3fe<03g)feittt 
i^y >'Ky*-'H^>'X9XI4T/^-'?^-\'— 1 KCi 
o TS3t $H5#^3fe«Og:3fe)tite t i: S J: 

[0 0 3 2] is3t«im^stt, -«j^s-r 5 r t (C i o 

X2 OmmX 1 SmrnX 1 Onune^ro:^# $ ii"?. r t /J^T 
[0 0 3 3] E17(C. :iW|6B^(DLED6S.tFPSD8 



ED6c0^3t^''r ^^^^^COSiJ^at, P SD8;i^e>Iil;'j$ 
h-TtmJS (Ij. I 2) «OJI^^§:tT5 -bcoT-feSo l^liU:: 
^•t-J;5lC, MPU2 rSrif'^i: fC, 7" 

c^^7/^&U:7^-^'Sriatit'5ROM2 5, RAM2 
6. l63tB#^^MIS*ftim-t-5fc*©^'^-^-2 8. -TV 
^7 = -;^ K7'r/^2 9, A/'D = >-/<— ^ 2 3^tO«L 
ED Vy^ y<2 Af>^y<:^mm.-^f^t:.mjSi.*^hfi^o 
[0 0 3 4] PSD8*»etH;^$ti)tii;« di, I2) 
SrSi^i-^lHlKi: LT, P S D<otil;tiSS7- (S^, Sg) 

M$^^5o PSD8d>ejtiJ;^$iX7t«»S (1 1, I 2) 

14, ryzr 2 1 \zxti^fi. ii«i$ix5, ^LXJiti^ 
[ici] 

12 

I1 + l2 

(DXo^iWiiMA^^fi. $(bi::A/D3V/<-^ 2 3{cJ; 
o-CT^v^^yMt-^lr^^^ixTMPU 2 7ic:S$tL5. 
::<7)^, MPU2 7{cj:o-cS3t:^^aso:-<v<7){ifiM 

[0 0 3 5] ^nUm^^ii. -*-05|§^1^tiig 

ffii^A;Offil»-a55>{ra^^^3i^T"bJ;v\ i^c:, 
^^71-;^ K7'f^'<2 9?r^LT^■?y=':/^lc^S^$i^ 
[0 0 3 6] ifcic, lastc, ::<7)^?gicfflv>5{fl:BJt^ 

ii5t«^tbsse2, 3*^e>ig-&c>nfc:)t<^Ait;&(R]ti^- 

[0 0 3 7] lil8ICl4, ^<DmmmtLX^y5(D9ci^ 

LTV>5o ^-:^-=3f•^-:/l4, EI 9 {n^Llfei 5 1^, 
3 o<o^ffi^4rSv ^IvE^ lc/£5 J: 5 (-i!B;^-^j3-frfc t 

T-14, AW3t;45 3o<Dffi-Cl[i]-foS#t$ixytm{c, S 
[0 0 3 8] yttx.tf, — j22(Ofi$ c Sr2mmi: LySia — 

seii-rs. *fc, ia8ic^-r±5t-> g!it)^5="— ^— 
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[0 0 3 9] z(Dmm<Dmm^mmmzioni>^ 

[0 0 4 0] *-f, Ell<^ffi^A;^Bl±J-:foV^T. El 
8(^:T^L;t'<:/5?rffli/^-CjgS7Stee (x, Y) SrJg^ 

tiitzmt-<:^ 5 a fcl9 , ^cDSW^Iil^ P 1 i: 
miz.m^. S:)t^StfeWlf52-2<OPSD8JcS:3t$ti 
5o mm\Z. ^3t^tbSltt3ro^3t$|53-l(7)LED6 

^« S3t^l^«ltiia53-2CDPSD8(rS3t$iX'5. P 
8 5 Alt^ gfCioTPSD <7)S3feffi±«S?i; 

^A;^Dilco:ftk 2Sr2^5^t5ill^a 2A^be 2<D^ 

[0041] 1210(a), {h) iz. m^xtimi t 
X9S.u!psD8i:(Dfi:fiK«(^fl:i*:0ijSr^-t-o 

■V. P S D 8 OJSJfeBtt, M^A;^ffii <D2jat 4 5* 

K y * /I'U' >- X 9 (75 cfJ i: P S D 8 3tE<7? 4" * i: 
m/ufim^a l*5g)t3ti|!|llSU'l83t?ttti:-&1-5, * 
fc, -^/y y h' V :^ ^^i^y X 9 (Di^'b t p SD8roS:^® 
(D^J^irfT^SiBt^rLi: L, P SD8ro§:)tffi<7)ft$5r2 

[0 0 4 2]^, -<V5*^e)<755lt5t/i5i^^P iSriio 
T, P S D 8 (O^^HLWii^bD 1 ©Eg^fcJtfittvfcfirg 
ii:g)tLfct-t5o P SD8(/)S:3tB«0 2o<7)tti 

mitt. PSDcoS3tfi:ei:ii2>:wlll#,;6Sfi!c5i:-r 

[0 0 4 3] 
[^2] 



2L 

12 = 10 

2L 

lO = |1 + l2 do : 



[0 04 4] -f /ib*>. S^jete^tttSD 1 (±, PS 
D8-C#ibtx5miSfE€li, I2'il^fJ**'b^^2>/^'^ 0 7 
<7)Mii|lHl8gC9T>'y2 l&t;T-:^n^^^R^[Hl2§2 2\ZX 
o-CtfaL^H?,, t:i'?)T\ Ell 0 (b) JCit9. Dl 
/L= t a n 0 1 iv^pBa#.;45fi£irt-5;^»e>, SM^feW 

0 1 = t a (D 1/L) 

[0 0 4 5] |^1$|c:L-C. iiO-1j(0%^^mmm3(D 
S^t^«i^tHgC3-2tCO^^Tt>^ PSD(^4'**^fc(^ 

MJtcDAIif^^ge 2^s*:j?)6^x5o 
9 2 = t a (D2/L) 

[0 04 6] ^cP>{I. ^V5(7?^i^{iie (X, Y) \t. 
2^(DRk^^(DKk^nS.e 1, e 2<7);ic1-i8l5J'a 1, a 
2cD3^,'^t?i5©T', 0 1, 6 21)^h^yr^^ 

m. (X, Y) /65^*e>n5. 
Y = X tan (4 5-0 2) 
Y= (A-X) tan (45-01) 

rr-c. Aii. iai(i^-f<t5{-. mmxtiminws 

[0 0 4 7] ±fEWjgSr;^a^Sr»lt«, ^V5(Cj:o 
Tit*$ixfcM^A;'3ffil±ro{4eM^X, Y;iS*«>P> 
Jtjo. (0 1, 0 2) RXJ- (X, Y) ^^{b 

LTffi^i)i*tf. MPU2 7CD?|5i[{Cj;oT^^IC*fc 
5rt;65-e#5o *fc, (X. Y) (Dm. 

[0 04 8] iiaHSS^J-Cli, 20(D?§3t«^tiii$S^ffl 
V^fc0iJSr^Lfc;i5. fS^S^S® L ED^SrIlSf^r5l^t;$-^^5 
t S^^<0#^3t;a5ta^ (7)i^firt<0 P S D-C<^ttS $ix5t3 
^H;65fc5)WT% LED K7'l'/-^2 4(CJ;5LED6(D 

-C. PSD8©®«fEl^aSrtT'*j;5^t^s$f*LV\ 
[0 0 4 9] -:&CDL EDSr5l3t$-&flfe*<0 

LED^rt^tt'^^-tirytit^ST, -*(0LED;c*fj$;-t-2,P 
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LED {cMf^^-rz PSD pm^^th i:noXo\z-ri>z 

L ED (Dohifh e.;5>-;^«rlg)t ^ -frS i p {c-tixii J; 
v\ ;lco$lJ^^?^i. mpu 2 7*5^^-^-2 8 ^fflv-rtr 

[0 0 5 0] /£jb\ ffi«A;^ffil -?>-CttBSrit^ 
T't 5¥BJI^<^T'$>ixli± < s mm 1 OHlfe^jT-^U 

P5^i-5t>0-CI±/i<, S^ISS, yti:;t«CRT-^L 
CD(D^^jiiffi^ffi^^T'bJ:^\ CRT-^LCDiSrfflV"' 

#5r^£<1-y5:«), fJEt;t*^1.ill|g3tLEDSrffl^^5r 
i:;6S^f*L<. P SD 8 t LTtts^^l-ilS^jfeL ED©t° 

CRT-^LCD7!)»t?%±-t-5*^1- 

[0 0 5 1] 

foSo 

[02] ::©|g?^cD363fe1ttii|j^fS©-^Jg^J©«^o«l 



[1213] Z(D^m(DTy<-^^-i:m\'^fz?§i±^mmm 

<Dm^<Dni^mxhi>o 

p s D(DM:^mf£^mmxh^, 

[El 5] roD^p^co— ||:K^^lJroT/^°— tPSDci 

[0 6] z.<D^m(r)-'mmm\^-i6^^x. *^^>-x(cj; 

mxh^, 
xh^o 

[0 9] ::^—r-^z>.--f(r>w^^(Dnmmxhi>o 
[010] :L(r>^m(r>-%mm\^ii^^x , i^yvKU* 
/UUVXi: P S D t (O&gga^E-CfeS, 

[?f^<DIft^] 

1 mmxtim 

2 ig)t«iai^s 

3 I§jfe^ti5i!?e 

2 - 1 

2- 2 ^%^mkm% 

3 - 1 ig3t?e 

3- 2 s^t^s^ajsc 

4 s-i?,^ 

5 

6 (LED) 
7 

8 PSD 

9 i/U y Ky ;!7;n^yX 

10 •v^^J' 

1 1 T/-«— f'-^- 

1 2 gjg)t 

2 1 t:^7' 

2 2 Ti-n^^nm^ 

2 3 A/D = >/<— ^ 

2 4 LEDKy-l'/^ 

2 5 ROM 

2 6 RAM 

2 7 MPU 

2 8 dr^-v— 

2 9 -<>9y:i.—:^.Y,y^y<. 
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mi] 



m9] 




[g]2] 



S1 




[He] 

7 
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[US] 




m4] 




8 PSD 
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[HIS] 



ma] 




